Physiologic and metabolic influences on enterohepatic recirculation: simulations based upon the disposition of valproic acid in the rat.
The potential influence of alterations in several physiologic processes (hepatocellular egress, biliary excretion, gastrointestinal transit) and biotransformation steps (oxidative metabolism, glucuronidation) on the disposition of agents subject to significant enterohepatic recirculation (ER) via the glucuronide conjugate was examined in a series of simulation experiments. The model of ER developed was based upon the disposition of valproic acid (VPA) and valproate glucuronide (VPA-G) in the rat. The systemic disposition of VPA was simulated following changes in several processes contributing to (or competing with) ER: hepatic oxidative metabolism, hepatic glucuronidation, sinusoidal egress of glucuronide conjugate, canalicular egress of glucuronide conjugate, and gastrointestinal transit. Changes in the formation clearance of VPA-G resulted in a less than proportional change in systemic clearance of VPA, whereas changes in oxidative metabolism led to a greater than proportional change in systemic clearance. Furthermore, alterations in hepatocellular egress of VPA-G affected the disposition of the parent compound, suggesting that drug interactions or disease state effects on metabolite transport may be misinterpreted as effects at the level of metabolite formation. Analytical methods are proposed to recover the intrinsic kinetic parameters (formation clearances of metabolites, renal clearance of parent, volume of distribution) in the presence of ER from the systemic disposition of the parent alone.